complexes were isolated as their hexafluorophosphate salts. All these complexes were fully 32 characterized by analytical, spectroscopic and X-ray diffraction studies. The molecular structures 33
Introduction

41
The study of half-sandwich arene ruthenium (arene = p-cymene and its derivatives) 
M A N U S C R I P T A C C E P T E D
74
In our present work we report the synthesis of ruthenium, rhodium and iridium half-75 sandwich oximato and oxime complexes, their biological activity and theoretical studies.
76
Ligands used in the present study are shown in Chart-1. 
Materials and methods
79
All reagents were purchased from commercial sources and used as received without using MERCURY 3.6 program [39] .
111
The crystal structure of complex (5) cyanoxime increases its acidity leading to its deprotonation and resulting in elimination of HCl.
235
Furthermore deprotonation of oxime hydrogen generates an anionic charge on oxime-O which 236 was found to be delocalized over the 2-pyridyl cyanoxime moiety as reflected from the bond 237 lengths values (Table 2 ). The cationic metal oxime complexes (4-9) were prepared by the 238 reaction of metal precursors with 2-pyridyl phenyloxime and 2-thiazolyl methyloxime.
239
Deprotonation of oxime hydrogen was not observed in this case with phenyl and methyl as 240 substituent. The cationic complexes were isolated with PF 6 counter ion. All these complexes
241
were isolated as yellow solids except complexes (6 and 9) which were isolated as orange solids.
242
These complexes are non-hygroscopic, stable in air as well as in solid state. They are soluble in protons of isopropyl group displayed two doublets for complex (4) and (7) protons of the pentamethylcyclopentadienyl ligand.
278
In the mass spectra of the neutral complexes (1-3), the molecular ion peak was observed crystal system with space group P2 1 /c whereas complexes (4) and (7) crystallized with P2 1 /n and 300 P2 1 /m space group in monoclinic crystal system. Complex (5) crystallized in triclinic system 301 with space group P ͞ 1.
302
The molecular structures of the complexes revealed a typical three legged "piano stool" and (4) are almost equal 2.203 and 2.205 Å, while in complex (7) the Ru-C distance is 2.179 Å.
310
The Ru-centroid of the arene ring distances in complexes (1) and (4) 
Chemosensitivity studies
358
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
18
The oximato and oxime metal complexes (1-9) were tested for their in vitro activity the test complexes (1-9) and cisplatin is presented in graphical form in Figure 4 and in tabular 362 form in Table 3 . Complexes (1) and (8) were found to be inactive against both the cell line with
363
IC 50 values > 100 µM. Complexes (4) and (5) were found to be less active against HT-29 cell 364 line whereas complex (4) was found to be more active against MIAPaCa-2 cell line. In contrast 365 complexes (2) and (7) 
Optimized structural geometry
379
The comparison of the geometric parameters (selected bond lengths and bond angles) of 380 the optimized structures and the crystal structures of the complexes (1-9) are listed in Table S1 .
M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
19
The calculated bond lengths and the bond angles of the complexes are in good agreement with complexes (1), (4) and (8) has been observed (Table S1) . 
Molecular electrostatic potential (MESP)
387
MESP is an important quantity to understand sites for electrophilic attack and 
Charge Distribution
396
The charges on the selected atoms as obtained from NBO analysis are listed in Table S2 .
397
The charge on the metal (Ru, Rh and Ir) for complexes (1-9) ranges between -0.028 e (complex 398 7) and 0.0248 e (complex 3), which are less than their formal charges of +2 (Ru) and +3 (Rh/Ir).
399
Moreover, as indicated in Table S2 , the negative charge on the N1 decreases in all the complexes cyanoxime moiety, therefore we further tried to justify these results with theoretical data as well.
409
In isolated ligand, 2-pyridyl cyanoxime, the charges on the O1, N2 and C6 are found to be - (Table S2) . These results
413
confirm that the anionic charge on the oxime-O is delocalized on complex formation. Moreover,
414
as seen from the bond lengths values (Table 2) , on complex formation, the N2-O1 bond is 415 shortened and attains a partial double bond character whereas the N2-C6 bond is elongated as 416 compared to the bonds in isolated ligand. 2 and 3) , the maximum percentage of HOMO i.e.
430
42%, 35% and 39% is located on the ligand itself. The same case can be encountered for 431 complexes (7) and (8) as well whereas for complexes (4), (6) and (9) most percentage of HOMO 432 is located on the metal (Table S3) . On the other hand, the LUMO is located mainly on the ligand 433 for almost all the complexes except for complex (2), where it is located on the Rh metal (about 434 37%).
435
The electronic absorption spectra were calculated using the TD-DFT method in 436 acetonitrile solvent employing PCM model. The calculated and the experimental absorption data,
437
HOMO-LUMO energy gaps, and the character of electronic transitions are listed in Table 4 . The
438
H→L transitions for complexes (1), (3), (7) and (8) 
Conclusion
448
In summary, we have successfully synthesized ruthenium, rhodium and iridium half- the arene/Cp* ring carbon and metal atom.
597 Table 3 Response of HT-29 (human colorectal cancer) and MIAPaCa-2 (human pancreatic 
